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ABSTRACT Bullous pemphigoid (BP) is an autoimmune
subepidermal blistering disease seen primarily in elderly
persons. It is characterized clinically by the development of
tense bullae and by the presence of an antibasement mem-
brane antibody. In BP, the antigens involved in the autoim-
munity are epidermal basement membrane peptides BPAgl
and BPAg2. We have compared high resolution typing of
major histocompatibility complex class II loci (HLA-DRB1,
DQB1) in 21 patients with BP, 17 with ocular cicatricial
pemphigoid (OCP), and 22 with oral pemphigoid (OP) to a
panel of 218 haplotypes of normal individuals. We found that
the three diseases (BP, OCP, and OP) have significant asso-
ciation with DQB1*0301 (P = 0.005, P < 0.0001, and P =
0.001, respectively). The frequencies of alleles DQB1*0302,
*0303, and *06, which share a specific amino acid sequence
from position 71 to 77 (Thr-Arg-Ala-Glu-Leu-Val-Thr) were
also increased (P = 0.01). We suggest that an identical major
histocompatibility complex class II allele (DQB1*0301) is a
common marker for enhanced susceptibility and that the same
amino acid residues in positions 71-77 (DQB1*0301, -0302,
-0305, -0602, -0603 alleles) are found in patients with BP, OCP,
and OP. Our findings propose that the autoimmune response
in the three different clinical variants of pemphigoid, involves
the recognition by T cells of a class II region of DQB1, bound
to a peptide from the basement membrane of conjunctiva, oral
mucosa, and skin.

Bullous pemphigoid (BP) is an autoimmune subepidermal
blistering disease seen primarily in elderly persons and is
characterized clinically by the development of blisters. Ther-
apy usually involves oral corticoids and frequently immuno-
suppressant agents (1). There is in vivo deposition of immu-
noglobulins (Ig) and complement components at the basement
membrane zone of the dermo-epidermal junction. Sera of the
majority of patients contains anti-basement membrane zone
autoantibodies (1).

It is postulated that the lesions in BP result from autoim-
munization with IgG class autoantibodies against antigens
BPAgl and BPAg2, components of the epidermal basement
membrane zone (2). Recently, it has been demonstrated that
passive transfer of autoantibodies that recognize BPAg2, when
injected into neonatal mice, can produce clinical BP (3).

In previous studies we have shown an association between
the DQB1*0301 allele with ocular cicatricial pemphigoid
(OCP) and oral pemphigoid (OP), when compared with a
population of normal controls (4, 5). While in patients with
pemphigus vulgaris we have found an association with HLA-

DR4, DQ8 among Jewish patients, and DR6, DQ5 in non-
Jewish patients (6-8).

In the present report, 21 Caucasian patients with BP were
studied for major histocompatibility complex (MHC) class II
DRB1, DQB1 alleles, using amplification of genomic DNA by
the polymerase chain reaction and sequence-specific oligonu-
cleotide probe hybridization. Frequencies were compared with
218 haplotypes of normal individuals.

MATERIALS AND METHODS
Twenty-one patients with BP were typed for MHC class II
DRB1, DQB1 alleles. These results were compared with those
obtained from analysis of 218 normal haplotypes. In addition,
six patients with OCP and six with OP previously reported as
HLA-DR4 were subtyped and compared with the BP patients.
The diagnosis of BP was based on typical clinical features and
routine histologic examination demonstrating a subepidermal
vesicle. Direct immunofluorescence examination of peri-
lesional skin demonstrated deposits of Ig and complement at
the basement membrane zone (1).
DNA Isolation. DNA was separated with the Stratagene

DNA isolation kit or by the salting out method with minor
modifications (9).
PCR Amplifications. DNA samples were amplified by PCR

for DRB1 and DQB1 loci in a 100-,ul reaction mixture con-
taining 50 mM KCl, 10 mM Tris HCl (pH 8.3), dNTPS (each
at 125 mM), 50 pmol of each primer, 1.5-2 mM of MgCl2, and
2.5 units of Taq polymerase [AmpliTaq DNA polymerase
(Perkin-Elmer/Cetus)]. The primers and conditions used in
this study have been described elsewhere (10-14). Negative
controls were included to detect contamination.

PCR-amplified products (5 ,ul) were separated by electro-
phoresis in TBE/2% UltraPURE Agarose (GIBCO) gel at 150
V for 30 min. (1 x TBE = 0.9 mM Tris borate/0.002 M
EDTA), followed by photography of the ethidium bromide-
stained DNA PCR products. Dot-blot, prehybridization, and
hybridization procedures were carried out as described (12, 13).
DRB1 and DQB1 alleles were determined in the PCR-

amplified products by sequence-specific oligonucleotide probe
hybridization as described before (11, 12).

Statistical Analysis. The frequencies of independent hap-
lotypes and alleles were determined by direct counting. Sta-
tistical significance of the differences in frequency of individ-
ual MHC alleles and haplotypes in the patients and members
of the control population was estimated by Fisher's exact test,
with the aid of INSTAT software (GraphPad, San Diego).

Abbreviations: BP, bullous pemphigoid; CP, cicatricial pemphigoid;
OP, oral pemphigoid; OCP, ocular cicatricial pemphigoid; MHC,
major histocompatibility complex.
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Table 1. MHC class II haplotypes in patients with BP

First Haplotype Second haplotype

ID DRB1 DQB1 DRB1 DQB1

ES
AE
FG
RA
JG
SC
MP
LB
FH
FT
FO
LA
AG
HF
BR
MF
MM

DK
MD
TC
ELM

*0401
*0401
*0401
*11
*11
*11
*11
*11
*11
*11
*12
*12
*06
*0402
*0402
*0402
*0402
*02
*02
*01
*06

*0301
*0301
*0301
*0301
*0301
*0301
*0301
*0301
*0301
*0301
*0301
*0301
*0301
*0301
*0302
*0302
*0302
*0603
*0603
*0501
*05031

*01
*03
*06
*11
*02
*02
*07
*0403
*06
*07
*02
*07
*08
*03
*03
*01
*01
*02
*02
*01
*06

*0501
*02
*0603
*0301
*0502
*0502
*02
*0305
*0603
*02
*0603
*02
*0402
*02
*02
*0501
*0501
*0603
*0602
*0501
*05031

ID, patient code. Underlined DQB1 indicate identical amino acid in
positions 71-77.

RESULTS

The MHC class II alleles and haplotypes of patients with BP
are shown in Table 1. The phenotype frequency of HLA-
DQB1*0301 among 21 patients with BP was 66% (14 of 21).
One was homozygous, and 12 were heterozygous. The fre-
quency of DRB1*0402 was 19% (4 of 21), all heterozygous.
The allele frequencies and statistical comparisons for DRB1
and DQB1 are shown in Table 2.
Comparison to the control individuals showed a statistically

significant association (P = 0.005) (Table 2). The DRB1*0402
allele frequency was 9.52%, showing a statistically significant
association with BP when compared with control individuals
(P < 0.04) (Table 2).

Six patients with OCP and six with OP described before as

DRB1*04 (5) were subtyped. None of them was found to be
DRB1*0402. In that study, only one patient with OP was

reported as *0402 (5).
Results of HLA typing of OCP and OP patients from a

previous study (5) were compared with the control panel used in
this study. A significant increase in DQB1*0301 association was
found with OCP (P < 0.0001) and OP (P = 0.001). A comparison
of the three subsets of pemphigoids is shown in Table 3.

DISCUSSION

Our previous studies in different forms of blistering diseases,
OCP and OP, have revealed a common susceptibility marker,
HLA-DQB1*0301 (4, 5). In this study, 21 patients with BP
were analyzed by PCR sequence-specific oligonucleotide hy-
bridization methods. The frequency of the allele DQB1*0301

Table 2. Statistical comparison of MHC class II DRB1, DQB1
alleles in BP

BP (72) Normal (218) Significance
(P value)

Allele No. % No. % BP vs. normal

DRB1
01 5 11.9 28 12.84 NS
02 7 16.66 36 16.51 NS
03 3 7.14 25 11.46 NS
0401 3 7.14 10 4.58 NS
0402 4 9.52 5 2.29 0.04
0403 1 2.38 2 0.91 NS
0404 7 3.21 NS
0411 2 0.91 NS
11 8 19.04 21 9.63 NS
12 2 4.7 6 2.75 NS
06 5 11.9 34 15.59 NS
07 3 7.14 29 13.3 NS
08 1 2.38 5 2.29 NS
10 4 1.83 NS

DQB1
0501 5 11.9 31 14.22 NS
0502 2 4.7 2 0.91 NS
0503 2 4.7 12 5.5 NS
0601 2 0.91 NS
0602 1 2.38 36 16.51 NS
0603 6 14.2 13 5.96 NS
0604 3 1.37 NS
0605 1 0.45 NS
02 6 14.2 8 3.66 NS
0301 15 35.71 35 16.05 0.005
0302 3 7.14 24 11 NS
0303 8 3.66 NS
0305 1 2.38 NS
0402 1 2.38 8 3.66 NS

No., the number of haplotypes; NS, not significant. Numbers in
parenthesis are n.

was 35.7%, which was significantly increased when compared
with control individuals (P = 0.005) (Table 2).

Previous reports have shown that DRB1*04 was present in
patients with OCP and OP (4, 5). Pemphigus vulgaris patients
have statistically significant association with DRB1*0402 (Jew-
ish) (6) and DQB1*0503 (non-Jewish) (7). We analyzed 12
patients previously reported with OCP and OP (5). None of
them was found to be DRB1*0402. Interestingly, a significant
association between BP patients and HLA-DRB1*0402 was
detected in four patients (P < 0.04) (Table 2). However, it was
determined that these patients had Jewish ancestry, which
explains the increased association in this study.
There have been reports of associations of different DQB1

alleles with certain clinical conditions. The DQB1*0201 allele
has been found to be associated with gluten-sensitive enter-
opathy (celiac disease) (15, 16), DQB1*0604, *0501 with
dilated cardiomyopathy (17), while DQB1*0302 has been
found to be associated with insulin-dependent diabetes mel-
litus (18). In OP and OCP patients (5), analysis of the amino
acid residues showed a significant association with amino acid

Table 3. Statistical comparison of HLA-DBQ1* alleles in BP, OCP, and OP

Significance (P value)
Normal

BP (42) OCP (34) OP (44) (218) BP OCP OP
vs. vs. vs.

Allele No. % No. % No. % No. % normal normal normal

DQB1
0301 15 35.7 18 52.9 17 38.6 35 16.05 0.005 0.0001 0.001

No., the number of independent haplotypes; NS, not significant. Numbers in parenthesis are n.
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positions 71-77 of the DQB1 gene in the second exon. We
found that 19 of 21 BP patients (90%) carried identical amino
acid residues in positions 71-77 compared with 89 of 130
control individuals (P = 0.01) (Table 1, underlined haplo-
types). An association of the DQB1*0301, -0302, -0303, and
-0602 alleles, which share identical amino acid residues in
positions 71-77 and the presence of anti-phospholipid anti-
bodies in several different clinical presentations of systemic
lupus erythematosus has been reported (19).
Our findings suggest that either an identical MHC class II

marker for susceptibility (DQB1*0301) is present in three
clinical subsets of pemphigoid or the susceptibility is conferred
by amino acid residues in positions 71-77 as these were
observed in 90% of patients with BP. This would suggest two
possible explanations. The first, that the same peptide se-
quence within different pemphigoid antigens is recognized by
different alleles (DQB1*0301, -0302, -0305, -0602, and 0603).
The second, that there are different epitopes within the three
variants of pemphigoid studied and that the amino acid
residues in position 71-77- of DQB1 bind them equally for
presentation to the helper T cells. Studies involving synthetic
peptides and T cell responses in BP patients will provide an
insight and an understanding of this phenomenon.

This work was supported by Grants EY 08379 and DE 09978 to
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